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The preparation of graphene by chemical methods, such as the graphite oxide route, offers the possibility of producing it on a large scale and, at the same time, of controlling its quality, depending on: (i) the characteristics of the parent graphite [1] , (ii) the oxidation method used [2] , and (iii) the final reduction of graphene oxide (GO) to graphene [3] . GO and partially reduced graphene oxides are graphene derivatives that have a structure marked by defects produced during the oxidation and/or reduction processes [4, 5] . However, the complexity of the reactions involved in the overall process, in addition to the numerous variables that may affect the bonding of the carbon atoms in the parent graphite, make it very difficult to control the yield and quality of the products (sheet size and defects). Both the size of the sheets and the defects present in the graphene material will determine its final application in fields such as electronics and composites [6] .
Exfoliation of the GrO, where there is still interaction between the graphite basal planes, is necessary to obtain GOs [6] . The application of ultrasounds and the mechanical shaking of water dispersed GrO are the procedures most commonly used [6, 7] for this purpose. It has been reported [7] [8] [9] [10] [11] that long mechanical shaking or sonication times propitiate the break-up of the sheets. It has also been claimed that although the severity of the oxidation process facilitates exfoliation it has a negative effect on the size of the GO sheets, as a high content of oxygen functional groups leads to more defects and bonding weakness [9] . However, to our knowledge, no studies concerning the effect of the sonication process on graphite oxides from graphites with different crystalline structure have been reported.
The aim of the present paper is to determine whether the yield and size of the GO sheets can be optimized for a specific graphite oxide by selecting appropriate exfoliation conditions. We report on: (i) the use of two graphites of different crystalline structure, a natural (NG) and a synthetic graphite (SG) as raw materials; (ii) the preparation of their respective GrOs; (iii) the exfoliation of the two GrOs by subjecting them to ultrasounds for different periods of time to obtain the GOs and (iv) the quantification and characterization of the GOs produced. The lateral size of the GO sheets as determined by AFM (Figure 1b) , undergoes a sharp decrease in NGO in the first 4 h of sonication (from 2 µm to 1 µm), after which it continues to decrease but more gradually. In the case of SGO, there is also a sharp decrease in the first 4 h of sonication (but less pronounced), after which no further reduction in size is observed. The SGO sheets are considerably smaller at short sonication times (below 4 h) than those of NGO.
However, as sonication proceeds, the differences between the lateral size of the GOs decrease.
After 6 h, the sheets of both GOs are similar in size, indicating that the duration of the sonication treatment has a more pronounced effect on large sheets.
The AFM images clearly illustrate the yield and size of the sheets in the two GO samples ( Figure   2 ). For short sonication times, NGO shows a higher population of large sheets (monolayers) than SGO. As the sonication time increases, the size of the sheets is similar in both samples although the size of the population is still significantly lower in the case of SGO. Our findings suggest that each GrO requires a specific sonication time to reach its maximum yield of GO. If this limit is exceeded, instead of improving the exfoliation yield, it has a deleterious effect on the size of the sheets. Moreover, the larger crystal size in the parent graphite favours GrO exfoliation and yields larger GO sheets with shorter sonication times, regardless of the C/O ratio of the GrO. The better behavior of NGrO can be attributed to the larger amount of hydroxyl groups (36.2 % versus 1.8 % in SGrO), preferentially located in the interior of the basal plane, with a longer bonding distance than epoxy groups (more abundant in SGrO), which facilitates the exfoliation process. In addition, the larger amount of oxygen functional groups (hydroxyl and epoxy) in the basal plane creates areas of weakness that contribute to the break-up of the sheets when sonicated for longer times [9] (see mechanism proposed in S.I.). These results provide a guidance for the selection of the parent graphite and the exfoliation conditions depending on the size of the graphene sheets required for a specific application (i.e. 
